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<110> CONNAUGHT LABORATORIES LIMITED 
LOOSMORE, Sheena M. 
SASAKI, Ken 
YANG, Yan-Ping 
KLEIN, Michel H. 

<12 0> RECOMBINANT HIGH MOLECULAR WEIGHT MAJOR OUTER MEMBRANE 
PROTEIN OF MORAXELLA 

<130> 1038-1217 MIS 

<140> 10031165 
<141> 2002-10-04 

<150> US 10/031,165 
<151> 2002-10-04 

<150> US 09/361, 619 
<151> 1999-07-27 

<150> PCT/CA00/00870 
<151> 2000-07-26 

<160> 51 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 6973 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 1 

ccatggatat gggcaggtgt gctcgcctgc cgtatgatgg cgatgacacc ccatttgccc 60 

catatctgta cgatttgaca tgtgatatga tttaacatgt gacatgattt aacattgttt 120 

aatactgttg ccatcattac cataatttag taacgcattt agtaacgcat ttgtaaaaat 180 

cattgcgccc ctttatgtgt atcatatgaa tagaatatta tgattgtatc tgattattgt 240 

atcagaatgg tgatgctata tgatgatgcc tacgagttga tttgggttaa tcactctatg 300 

atttgatata ttttgaaact aatctattga cttaaatcac catatggtta taatttagca 360 

taatggtagg ctttttgtaa aaatcacatc gcaatattgt tctactgtta ctaccatgct 420 

tgaatgacga tcccaatcac cagattcatt caagtgatgt gtttgtatac gcaccattta 480 

ccctaattat ttcaatcaaa tgcctatgtc agcatgtatc atttttttaa ggtaaaccac 540 

catgaatcac atctataaag tcatctttaa caaagccaca ggcacattta tggcagtggc 600 

agagtacgcc aaatcccaca gcacgggggg ggggtagctg tgctacaggg caagttggca 6 60 

gtgtatgcac tctgagcttt gcccgtattg ccgcgctcgc tgtcctcgtg atcggtgcaa 720 

cgctcagtgg cagtgcttat gctcaaaaaa aagataccaa acatatcgca attggtgaac 780 

aaaaccagcc aagacgctca ggcactgcca aggcggacgg tgatcgagcc attgctattg 840 

gtgaaaatgc taacgcacag ggcggtcaag ccatcgccat cggtagtagt aataaaactg 900 

tcaatggaag cagtttggat aagataggta ccgatgctac gggtcaagag tccatcgcca 960 

tcggtggtga tgtaaaggct agtggtgatg cctcgattgc catcggtagt gatgacttac 1020 

atttgcttga tcagcatggt aatcctaaac atccgaaagg tactctgatt aacgatctta 1080 

ttaacggcca tgcagtatta aaagaaatac gaagctcaaa ggataatgat gtaaaatata 114 0 

gacgcacaac cgcaagcgga cacgccagta ctgcagtggg agccatgtca tatgcacagg 1200 

gtcatttttc caacgccttt ggtacacggg caacagctaa aagtgcctat tccttggcag 1260 

tgggtcttgc cgccacagcc gagggccaat ctacaatcgc tattggttct gatgcaacat 1320 



ctagctcgtt gggagcgata gcccttggtg caggtactcg tgctcagcta cagggcagta 1380 

ttgccctagg tcaaggttct gttgtcactc agagtgataa taattctaga ccggcctata 1440 

caccaaatac ccaggcacta gaccccaagt ttcaagccac caataatacg aaggcgggtc 1500 

cactttccat tggtagtaac tctatcaaac gtaaaatcat caatgtcggt gcaggtgtta 1560 

ataaaaccga tgcggtcaat gtggcacagc tagaagcggt ggtgaagtgg gctaaggagc 162 0 

gtagaattac ttttcagggt gatgataaca gtactgacgt aaaaataggt ttggataata 1680 

ctttaactat taaaggtggt gcagagacca acgcattaac cgataataat atcggtgtgg 1740 

taaaagaggc tgataatagt ggtctgaaag ttaaacttgc taaaacttta aacaatctta 1800 

ctgaggtgaa tacaactaca ttaaatgcca caaccacagt taaggtaggt agtagtagta 1860 

gtactacagc tgaattattg agtgatagtt taacctttac ccagcccaat acaggcagtc 1920 

aaagcacaag caaaaccgtc tatggcgtta atggggtgaa gtttactaat aatgcagaaa 1980 

caacagcagc aatcggcact actcgtatta ccagagataa aattggcttt gctcgagatg 2040 

gtgatgttga tgaaaaacaa gcaccatatt tggataaaaa acaacttaaa gtgggtagtg 2100 

ttgcaattac catagacaat ggcattgatg caggtaataa aaagatcagt aatcttgcca 2160 

aaggtagcag tgctaacgat gcggttacca tcgaacagct caaagccgcc aagcctactt 2220 

taaacgcagg cgctggcatc agtgtcacac ctactgaaat atcagttgat gctaagagtg 2280 

gcaatgttac cgccccaact tacaacattg gcgtgaaaac caccgagctt aacagtgatg 2340 

gcactagtga taaatttagt gttaagggta gtggtacgaa caatagctta gttaccgccg 2400 

aacatttggc aagctatcta aatgaagtca atcgaacggc tgacagtgct ctacaaagct 2460 

ttaccgttaa agaagaagac gatgatgacg ccaacgctat caccgtggct aaagatacga 2 52 0 

caaaaaatgc cggcgcagtc agcatcttaa aactcaaagg taaaaacggt ctaacggttg 2 58 0 

ctaccaaaaa agatggtacg gttacctttg ggcttagcca agatagcggt ctgaccattg 2 640 

gcaaaagcac cctaaacaac gatggcttga ctgttaaaga taccaacgaa caaatccaag 2700 

tcggtgctaa tggcattaaa tttactaatg tgaatggtag taatccaggt actggcattg 2760 

caaataccgc tcgcattacc agagataaaa ttggctttgc tggttctgat ggtgcagttg 2820 

atacaaacaa accttatctt gatcaagaca agctacaagt tggcaatgtt aagattacca 2880 

acactggcat taacgcaggt ggtaaagcca tcacagggct gtccccaaca ctgcctagca 2 940 

ttgccgatca aagtagccgc aacatagaac tgggcaatac aatccaagac aaagacaaat 300 0 

ccaacgctgc cagcattaat gatatattaa atacaggctt taacctaaaa aataataaca 3060 

accccattga ctttgtctcc acttatgaca ttgttgactt tgccaatggc aatgccacca 3120 

ccgccacagt aacccatgat accgctaaca aaaccagtaa agtggtatat gatgtgaatg 3180 

tggatgatac aaccattcat ctaacaggca ctgatgacaa taaaaaactt ggcgtcaaaa 3240 

ccaccaaact gaacaaaaca agtgctaatg gtaatacagc aactaacttt aatgttaact 3300 

ctagtgatga agatgccctt gttaacgcca aagacatcgc cgaaaatcta aacaccctag 3360 

ccaaggaaat tcacaccacc aaaggcacag cagacaccgc cctacaaacc tttaccgtta 3420 

aaaaggtaga tgaaaataat aatgctgatg acgccaacgc catcaccgtg ggtcaaaaga 348 0 

acgcaaataa tcaagtcaac accctaacac tcaaaggtga aaacggtctt aatattaaaa 3540 

ccgacaaaaa tggtacggtt acctttggca ttaacaccac aagcggtctt aaagccggca 3600 

aaagcaccct aaacgacggt ggcttgtcta ttaaaaaccc cactggtagc gaacaaatcc 3660 

aagtcggtgc tgatggcgtg aagtttgcca aggttaataa taatggtgtt gtaggtgctg 3720 

gcattgatgg cacaactcgc attaccagag atgaaattgg ctttactggg actaatggct 3780 

cacttgataa aagcaaaccc cacctaagca aagacggcat taacgcaggt ggtaaaaaga 384 0 

ttaccaacat tcaatcaggt gagattgccc aaaacagcca tgatgctgtg acaggcggca 3900 

agatttatga tttaaaaacc gaacttgaaa acaaaatcag cagtactgcc aaaacagcac 3960 

aaaactcatt acacgaattc tcagtagcag atgaacaagg taataacttt acggttagta 4020 

acccttactc cagttatgac acctcaaaga cctctgatgt catcaccttt gcaggtgaaa 4080 

acggcattac caccaaggta aataaaggtg tggtgcgtgt gggcattgac caaaccaaag 4140 

gcttaaccac gcctaagctg accgtgggta ataataatgg caaaggcatt gtcattgaca 4200 

gccaaaatgg tcaaaatacc atcacaggac taagcaacac tctagctaat gttaccaatg 4260 

ataaaggtag cgtacgcacc acagaacagg gcaatataat caaagacgaa gacaaaaccc 4 32 0 

gtgccgccag cattgttgat gtgctaagcg caggctttaa cttgcaaggc aatggtgaag 4380 

cggttgactt tgtctccact tatgacaccg tcaactttgc cgatggcaat gccaccaccg 4440 

ctaaggtgac ctatgatgac acaagcaaaa ccagtaaagt ggtctatgat gtcaatgtgg 4 50 0 

atgatacaac cattgaagtt aaagataaaa aacttggcgt aaaaaccacc acattgacca 4560 

gtactggcac aggtgctaat aaatttgccc taagcaatca agctactggc gatgcgcttg 4 620 

tcaaggccag tgatatcgtt gctcatctaa acaccttatc tggcgacatc caaactgcca 4680 

aaggggcaag ccaagcgaac aactcagcag gctatgtgga tgctgatggc aataaggtca 4 74 0 



tctatgacag taccgataac aagtactatc aagccaaaaa tgatggcaca gttgataaaa 4800 

ccaaagaagt tgccaaagac aaactggtcg cccaagccca aaccccagat ggcacattgg 4 8 60 

ctcaaatgaa tgtcaaatca gtcattaaca aagaacaagt aaatgatgcc aataaaaagc 4 92 0 

aaggcatcaa tgaagacaac gcctttgtta aaggacttga aaaagccgct tctgataaca 4 98 0 

aaaccaaaaa cgccgcagta actgtgggtg atttaaatgc cgttgcccaa acaccgctga 5040 

cctttgcagg ggatacaggc acaacggcta aaaaactggg cgagactttg accatcaaag 5100 

gtgggcaaac agacaccaat aagctaaccg ataataacat cggtgtggta gcaggtactg 5160 

atggcttcac tgtcaaactt gccaaagacc taaccaatct taacagcgtt aatgcaggtg 5220 

gcaccaaaat tgatgacaaa ggcgtgtctt ttgtagactc aagcggtcaa gccaaagcaa 5280 

acacccctgt gctaagtgcc aatgggctgg acctgggtgg caaggtcatc agtaatgtgg 5340 

gcaaaggcac aaaagatacc gacgctgcca atgtacaaca gttaaacgaa gtacgcaact 5400 

tgttgggtct tggtaatgct ggtaatgata acgctgacgg caatcaggta aacattgccg 5460 

acatcaaaaa agacccaaat tcaggttcat catctaaccg cactgtcatc aaagcaggca 5520 

cggtacttgg cggtaaaggt aataacgata ccgaaaaact tgccactggt ggtatacaag 5580 

tgggcgtgga taaagacggc aacgctaacg gcgatttaag caatgtttgg gtcaaaaccc 5640 

aaaaagatgg cagcaaaaaa gccctgctcg ccacttataa cgccgcaggt cagaccaact 5700 

atttgaccaa caaccccgca gaagccattg acagaataaa tgaacaaggt atccgcttct 5760 

tccatgtcaa cgatggcaat caagagcctg tggtacaagg gcgtaacggc attgactcaa 5820 

gtgcctcagg caagcactca gtggcgatag gtttccaggc caaggcagat ggtgaagccg 588 0 

ccgttgccat aggcagacaa acccaagcag gcaaccaatc catcgccatc ggtgataacg 5940 

cacaagccac gggcgatcaa tccatcgcca tcggtacagg caatgtggta gcaggtaagc 6000 

actctggtgc catcggcgac ccaagcactg ttaaggctga taacagttac agtgtgggta 6060 

ataacaacca gtttaccgat gccactcaaa ccgatgtctt tggtgtgggc aataacatca 6120 

ccgtgaccga aagtaactcg gttgccttag gttcaaactc tgccatcagt gcaggcacac 6180 

acgcaggcac acaagccaaa aaatctgacg gcacagcagg tacaaccacc acagcaggtg 6240 

caaccggtac ggttaaaggc tttgctggac aaacggcggt tggtgcggtc tccgtgggtg 6300 

cctcaggtgc tgaacgccgt atccaaaatg tggcagcagg tgaggtcagt gccaccagca 6360 

ccgatgcggt caatggtagc cagttgtaca aagccaccca aagcattgcc aacgcaacca 6420 

atgagcttga ccatcgtatc caccaaaacg aaaataaggc caatgcaggg atttcatcag 6480 

cgatggcgat ggcgtccatg ccacaagcct acattcctgg cagatccatg gttaccgggg 6540 

gtattgccac ccacaacggt caaggtgcgg tggcagtggg actgtcgaag ctgtcggata 6600 

atggtcaatg ggtatttaaa atcaatggtt cagccgatac ccaaggccat gtaggggcgg 6660 

cagttggtgc aggttttcac ttttaagcca taaatcgcaa gattttactt aaaaatcaat 6720 

ctcaccatag ttgtataaaa cagcatcagc atcagtcata ttactgatgc tgatgttttt 6780 

tatcacttaa accattttac cgctcaagtg attctctttc accatgacca aatcgccatt 6840 

gatcataggt aaacttattg agtaaatttt atcaatgtag ttgttagata tggttaaaat 6900 

tgtgccattg accaaaaaat gaccgattta tcccgaaaat ttctgattat gatccgttga 6960 

cctgcaggtc gac 6973 



<210> 2 
<211> 5976 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 2 

gtgatcggtg caacgctcag tggcagtgct tatgctcaaa aaaaagatac caaacatatc 60 

gcaattggtg aacaaaacca gccaagacgc tcaggcactg ccaaggcgga cggtgatcga 120 

gccattgcta ttggtgaaaa tgctaacgca cagggcggtc aagccatcgc catcggtagt 180 

agtaataaaa ctgtcaatgg aagcagtttg gataagatag gtaccgatgc tacgggtcaa 240 

gagtccatcg ccatcggtgg tgatgtaaag gctagtggtg atgcctcgat tgccatcggt 300 

agtgatgact tacatttgct tgatcagcat ggtaatccta aacatccgaa aggtactctg 360 

attaacgatc ttattaacgg ccatgcagta ttaaaagaaa tacgaagctc aaaggataat 420 

gatgtaaaat atagacgcac aaccgcaagc ggacacgcca gtactgcagt gggagccatg 4 80 

tcatatgcac agggtcattt ttccaacgcc tttggtacac gggcaacagc taaaagtgcc 540 

tattccttgg cagtgggtct tgccgccaca gccgagggcc aatctacaat cgctattggt 600 

tctgatgcaa catctagctc gttgggagcg atagcccttg gtgcaggtac tcgtgctcag 660 



ctacagggca gtattgccct aggtcaaggt tctgttgtca ctcagagtga taataattct 720 

agaccggcct atacaccaaa tacccaggca ctagacccca agtttcaagc caccaataat 780 

acgaaggcgg gtccactttc cattggtagt aactctatca aacgtaaaat catcaatgtc 840 

ggtgcaggtg ttaataaaac cgatgcggtc aatgtggcac agctagaagc ggtggtgaag 900 

tgggctaagg agcgtagaat tacttttcag ggtgatgata acagtactga cgtaaaaata 960 

ggtttggata atactttaac tattaaaggt ggtgcagaga ccaacgcatt aaccgataat 1020 

aatatcggtg tggtaaaaga ggctgataat agtggtctga aagttaaact tgctaaaact 1080 

ttaaacaatc ttactgaggt gaatacaact acattaaatg ccacaaccac agttaaggta 1140 

ggtagtagta gtagtactac agctgaatta ttgagtgata gtttaacctt tacccagccc 1200 

aatacaggca gtcaaagcac aagcaaaacc gtctatggcg ttaatggggt gaagtttact 1260 

aataatgcag aaacaacagc agcaatcggc actactcgta ttaccagaga taaaattggc 1320 

tttgctcgag atggtgatgt tgatgaaaaa caagcaccat atttggataa aaaacaactt 1380 

aaagtgggta gtgttgcaat taccatagac aatggcattg atgcaggtaa taaaaagatc 1440 

agtaatcttg ccaaaggtag cagtgctaac gatgcggtta ccatcgaaca gctcaaagcc 1500 

gccaagccta ctttaaacgc aggcgctggc atcagtgtca cacctactga aatatcagtt 1560 

gatgctaaga gtggcaatgt taccgcccca acttacaaca ttggcgtgaa aaccaccgag 1620 

cttaacagtg atggcactag tgataaattt agtgttaagg gtagtggtac gaacaatagc 1680 

ttagttaccg ccgaacattt ggcaagctat ctaaatgaag tcaatcgaac ggctgacagt 1740 

gctctacaaa gctttaccgt taaagaagaa gacgatgatg acgccaacgc tatcaccgtg 1800 

gctaaagata cgacaaaaaa tgccggcgca gtcagcatct taaaactcaa aggtaaaaac 1860 

ggtctaacgg ttgctaccaa aaaagatggt acggttacct ttgggcttag ccaagatagc 192 0 

ggtctgacca ttggcaaaag caccctaaac aacgatggct tgactgttaa agataccaac 1980 

gaacaaatcc aagtcggtgc taatggcatt aaatttacta atgtgaatgg tagtaatcca 2040 

ggtactggca ttgcaaatac cgctcgcatt accagagata aaattggctt tgctggttct 2100 

gatggtgcag ttgatacaaa caaaccttat cttgatcaag acaagctaca agttggcaat 2160 

gttaagatta ccaacactgg cattaacgca ggtggtaaag ccatcacagg gctgtcccca 2220 

acactgccta gcattgccga tcaaagtagc cgcaacatag aactgggcaa tacaatccaa 2280 

gacaaagaca aatccaacgc tgccagcatt aatgatatat taaatacagg ctttaaccta 2340 

aaaaataata acaaccccat tgactttgtc tccacttatg acattgttga ctttgccaat 2400 

ggcaatgcca ccaccgccac agtaacccat gataccgcta acaaaaccag taaagtggta 2460 

tatgatgtga atgtggatga tacaaccatt catctaacag gcactgatga caataaaaaa 2520 

cttggcgtca aaaccaccaa actgaacaaa acaagtgcta atggtaatac agcaactaac 2580 

tttaatgtta actctagtga tgaagatgcc cttgttaacg ccaaagacat cgccgaaaat 2 640 

ctaaacaccc tagccaagga aattcacacc accaaaggca cagcagacac cgccctacaa 2700 

acctttaccg ttaaaaaggt agatgaaaat aataatgctg atgacgccaa cgccatcacc 2760 

gtgggtcaaa agaacgcaaa taatcaagtc aacaccctaa cactcaaagg tgaaaacggt 2 82 0 

cttaatatta aaaccgacaa aaatggtacg gttacctttg gcattaacac cacaagcggt 2880 

cttaaagccg gcaaaagcac cctaaacgac ggtggcttgt ctattaaaaa ccccactggt 2 940 

agcgaacaaa tccaagtcgg tgctgatggc gtgaagtttg ccaaggttaa taataatggt 3000 

gttgtaggtg ctggcattga tggcacaact cgcattacca gagatgaaat tggctttact 3060 

gggactaatg gctcacttga taaaagcaaa ccccacctaa gcaaagacgg cattaacgca 3120 

ggtggtaaaa agattaccaa cattcaatca ggtgagattg cccaaaacag ccatgatgct 3180 

gtgacaggcg gcaagattta tgatttaaaa accgaacttg aaaacaaaat cagcagtact 3240 

gccaaaacag cacaaaactc attacacgaa ttctcagtag cagatgaaca aggtaataac 3300 

tttacggtta gtaaccctta ctccagttat gacacctcaa agacctctga tgtcatcacc 3360 

tttgcaggtg aaaacggcat taccaccaag gtaaataaag gtgtggtgcg tgtgggcatt 3420 

gaccaaacca aaggcttaac cacgcctaag ctgaccgtgg gtaataataa tggcaaaggc 3480 

attgtcattg acagccaaaa tggtcaaaat accatcacag gactaagcaa cactctagct 3540 

aatgttacca atgataaagg tagcgtacgc accacagaac agggcaatat aatcaaagac 3600 

gaagacaaaa cccgtgccgc cagcattgtt gatgtgctaa gcgcaggctt taacttgcaa 3660 

ggcaatggtg aagcggttga ctttgtctcc acttatgaca ccgtcaactt tgccgatggc 3720 

aatgccacca ccgctaaggt gacctatgat gacacaagca aaaccagtaa agtggtctat 378 0 

gatgtcaatg tggatgatac aaccattgaa gttaaagata aaaaacttgg cgtaaaaacc 3840 

accacattga ccagtactgg cacaggtgct aataaatttg ccctaagcaa tcaagctact 3900 

ggcgatgcgc ttgtcaaggc cagtgatatc gttgctcatc taaacacctt atctggcgac 3960 

atccaaactg ccaaaggggc aagccaagcg aacaactcag caggctatgt ggatgctgat 4 02 0 

ggcaataagg tcatctatga cagtaccgat aacaagtact atcaagccaa aaatgatggc 4080 



acagttgata aaaccaaaga agttgccaaa gacaaactgg tcgcccaagc ccaaacccca 4140 

gatggcacat tggctcaaat gaatgtcaaa tcagtcatta acaaagaaca agtaaatgat 4200 

gccaataaaa agcaaggcat caatgaagac aacgcctttg ttaaaggact tgaaaaagcc 42 60 

gcttctgata acaaaaccaa aaacgccgca gtaactgtgg gtgatttaaa tgccgttgcc 4320 

caaacaccgc tgacctttgc aggggataca ggcacaacgg ctaaaaaact gggcgagact 4 38 0 

ttgaccatca aaggtgggca aacagacacc aataagctaa ccgataataa catcggtgtg 4440 

gtagcaggta ctgatggctt cactgtcaaa cttgccaaag acctaaccaa tcttaacagc 4500 

gttaatgcag gtggcaccaa aattgatgac aaaggcgtgt cttttgtaga ctcaagcggt 4560 

caagccaaag caaacacccc tgtgctaagt gccaatgggc tggacctggg tggcaaggtc 4 620 

atcagtaatg tgggcaaagg cacaaaagat accgacgctg ccaatgtaca acagttaaac 4 68 0 

gaagtacgca acttgttggg tcttggtaat gctggtaatg ataacgctga cggcaatcag 4740 

gtaaacattg ccgacatcaa aaaagaccca aattcaggtt catcatctaa ccgcactgtc 4800 

atcaaagcag gcacggtact tggcggtaaa ggtaataacg ataccgaaaa acttgccact 4860 

ggtggtatac aagtgggcgt ggataaagac ggcaacgcta acggcgattt aagcaatgtt 4 920 

tgggtcaaaa cccaaaaaga tggcagcaaa aaagccctgc tcgccactta taacgccgca 4 98 0 

ggtcagacca actatttgac caacaacccc gcagaagcca ttgacagaat aaatgaacaa 5040 

ggtatccgct tcttccatgt caacgatggc aatcaagagc ctgtggtaca agggcgtaac 5100 

ggcattgact caagtgcctc aggcaagcac tcagtggcga taggtttcca ggccaaggca 5160 

gatggtgaag ccgccgttgc cataggcaga caaacccaag caggcaacca atccatcgcc 5220 

atcggtgata acgcacaagc cacgggcgat caatccatcg ccatcggtac aggcaatgtg 5280 

gtagcaggta agcactctgg tgccatcggc gacccaagca ctgttaaggc tgataacagt 5340 

tacagtgtgg gtaataacaa ccagtttacc gatgccactc aaaccgatgt ctttggtgtg 5400 

ggcaataaca tcaccgtgac cgaaagtaac tcggttgcct taggttcaaa ctctgccatc 5460 

agtgcaggca cacacgcagg cacacaagcc aaaaaatctg acggcacagc aggtacaacc 552 0 

accacagcag gtgcaaccgg tacggttaaa ggctttgctg gacaaacggc ggttggtgcg 5580 

gtctccgtgg gtgcctcagg tgctgaacgc cgtatccaaa atgtggcagc aggtgaggtc 5640 

agtgccacca gcaccgatgc ggtcaatggt agccagttgt acaaagccac ccaaagcatt 5700 

gccaacgcaa ccaatgagct tgaccatcgt atccaccaaa acgaaaataa ggccaatgca 5760 

gggatttcat cagcgatggc gatggcgtcc atgccacaag cctacattcc tggcagatcc 5820 

atggttaccg ggggtattgc cacccacaac ggtcaaggtg cggtggcagt gggactgtcg 588 0 

aagctgtcgg ataatggtca atgggtattt aaaatcaatg gttcagccga tacccaaggc 5940 

catgtagggg cggcagttgg tgcaggtttt cacttt 597 6 



<210> 3 
<211> 1992 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 3 

Val lie Gly Ala Thr Leu Ser Gly Ser Ala Tyr Ala Gin Lys Lys Asp 
15 10 15 

Thr Lys His lie Ala lie Gly Glu Gin Asn Gin Pro Arg Arg Ser Gly 

20 25 30 

Thr Ala Lys Ala Asp Gly Asp Arg Ala lie Ala lie Gly Glu Asn Ala 
35 40 45 

Asn Ala Gin Gly Gly Gin Ala lie Ala lie Gly Ser Ser Asn Lys Thr 
50 55 60 

Val Asn Gly Ser Ser Leu Asp Lys lie Gly Thr Asp Ala Thr Gly Gin 
65 70 75 80 



Glu Ser lie Ala lie Gly Gly Asp Val Lys Ala Ser Gly Asp Ala Ser 
85 90 95 



lie Ala lie Gly 
100 

Pro Lys His Pro 
115 



Ser Asp Asp Leu 



Lys Gly Thr Leu 
120 



His Leu Leu Asp 
105 

lie Asn Asp Leu 



Gin His Gly Asn 
110 

lie Asn Gly His 
125 



Ala Val Leu Lys Glu lie Arg Ser Ser Lys Asp Asn Asp Va 



